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allowed to flow into a non-siliconized 10 ml. glass syringe following the method of Eichelberger (1965) . It was transferred into plain glass, non-siliconized testtubes, 13 x 100 mm., bearing a marking of 1 ml., and kept in the water-bath at 37°C, as follows: 1 ml. each into 4 test-tubes for detenrining the clotting time; 1 ml. into another test-tube for determining clot retraction; the remaining 2 ml. was used for other determinations including serum proteins, platelet numbers, and platelet adhesiveness.
Whole blood clotting time was measured by the modified Lee and White (1913) method as applied by Eichelberger (1965) , using non-siliconized tubes which were tilted through a 450 angle, every half minute instead of every one minute. This method gives shorter clotting times than the technique in which tubes are tilted every one minute.
Clot lysis was measured by the "tapping" method of Malhotra (1966) . This method measures the speed and the amount of spontaneous disintegration of clots in vitro.
Clot retraction was determined semiquantitatively by the method of Stefanini (1950) , as applied by Eichelberger (1965) .
Platelet counts were done by the method of Rees and Ecker (1923) , and platelet adhesiveness by a modification of the method of Rovatti (1951) , the modification consisting in adding brilliant cresyl-blue to the diluting fluid to make a 1 per cent solution and the use of venous blood instead of capillary blood.
RESULTS

Dietary
Factors. The results of the dietary survey of the two groups are summarized in Table I . The mean consumption of fats in our Udaipur group was 75 g., against 7 g. in our Madras group. The fats in our Udaipur group were derived from milk, ghee, and fermented milk products, which are saturated and of animal origin. In contrast to this, the fats in the diets of our Madras group were derived from seed oils, mostly ground-nut or the fats between the two groups is that the dietary fats of our Udaipur group are rich in short-chain fatty acids (Hilditch, 1949) , whereas in the seed oils eaten by the Madras group long-chain fatty acids are prominent (Nicholls, 1961) . Apart from these differences, the Udaipur diet is rich in cellulose and vegetable fibres, while the Madras diet lacks these.
The biological significance of these contrasting features of the diets of our two groups with regard to ischaemic heart disease has been discussed elsewhere (Malhotra, 1967a, c We also noted that while in the Madras group the clots were firm and compact, these were jelly-like and soft in the Udaipur group. These differences, though less easy to measure quantitatively, were very obvious.
The mean values for platelet numbers, platelet adhesiveness, and clot retraction showed no differences between our two groups (Tables II and III) . DISCUSSION Method. In all assay systems with indefinite end-points involving judgement, observer bias is a matter for concern. Experimental error can be considerable in the available tests of blood coagulation, since the results can be influenced by mechanical factors such as differences in syringes and needles, temperature of the water-bath, test-tube size, and the degree of tilting. These defects can be largely offset by increasing the numbers of observations and by the use of " blind studies ". In Furthermore, in a number of different determinations, e.g. clot retraction, clotting time, platelet numbers, and platelet adhesiveness, even though the same aliquots of blood were used, clotting time showed highly significant and large differences between the two groups, whereas the other determinations, such as clot retraction, platelet numbers, and platelet adhesiveness showed no such differences; from this it is reasonable to conclude that our results of clotting time and clot lysis are independent of any bias in the method of investigation, and, therefore, the significantly large differences in clotting time, clot disintegration, and the quality of clots noted by us are real.
COMMENrS
It is difficult to interpret the big differences in the clotting times of blood and clot lysis between South Indians and North Indians in this study in relation to the very different incidence of acute myocardial infarction in these two groups, but these seem likely to have biological significance in view of Astrup's (1956) (Mustardand Murphy, 1963; Murphy and Mustard, 1966) . None of our subjects smoked cigarettes, but there were twice as many biri (a country-made cheroot) smokers in Udaipur (North) as in Madras (South), while those who chewed tobacco were more in the South. In acute experiments both these modes of tobacco consumption were found to decrease the clotting time (Sogani and Joshi, 1965) . Our data, however, which are in keeping with the evidence from others (Mustard and Murphy, 1963; Ambrus and Mink, 1964) According to Ogston and Fullerton (1961) , moderate physical exercise increases the fibrinolytic activity of the blood for some hours, but excessive physical exercise by untrained subjects has the opposite effect. Despite the equality of physical activity between our two groups, clot lysis was not only more marked but occurred to a much greater extent in our Northern subjects as compared with our Southern subjects.
Serum Lipids and Blood Coagulation. In South African studies, Mer$key and colleagues (1960) found that though serum cholesterol levels were widely different in their Bantu and white South African groups, there were no differences between their clotting times. Our results, on the other hand, showed that while there were big differences in the clotting times between our two groups, there were no differences in the serum levels of total cholesterol, cholesterol esters, free fatty acids, esterified fatty acids, or total serum triglycerides (Malhotra 1967c) . Both these observations suggest that blood coagulation has no direct relation with the absolute levels of lipids in the serum, thus supporting the conclusions of Keys et al. (1957) , Sohar, Rosenthal, and Adlersberg (1957) , and Merskey and Nossel (1957) .
Effect of Diet on Blood Clotting. The possible relationship between the dietary differences in our two groups to the differences in clotting time, clot lysis, and the quality of clots remains to be considered. There is good evidence that diet may change some aspects of thrombosis and blood coagulation (Fullerton, Davie, and Anastasopoulos, 1953; Merskey and Nossel, 1957; Sohar et al., 1957; Mustard and Murphy, 1963; Billimoria, 1964) . The preponderance of short-chain fatty acids (milk, ghee, and fermented milk products) in the diet of North Indian sweepers as compared with the preponderance oflong-chain fatty acids (seed oils) in the diet of South Indian sweepers, indicates a preponderance of short-chain triglyceride acids in North Indians in contrast to the South Indians. As discussed elsewhere (Malhotra 1967a, c) , in feeding experiments in man, the triglyceride acids approach the fatty acid composition of fed fats (Ahrens et al., 1958) . The presence of cellulose and vegetable fibres in abundance in the diets of our North Indian group and the virtual absence of these from the diets of our South Indian group may accentuate this difference, for cellulose fermentation in the intestine liberates large quantities of acetic acid (Popjik, French, and Folley, 1951) which is the precursor of short-chain fatty acids. There is known to be a preponderance of short-chain fatty acids in the plasma of ruminants (Lough, Garton, and Duncan, 1957) .
At present this is speculative and demands confirmation by gas chromatographic studies, but it could explain the differences in the clotting times in our two groups. Connor and Poole (1961) and Connor, Hoak, and Warner (1963) reported that, in experimental systems, thrombosis is facilitated by long-chain fatty acids. They found that fatty acids with not less than 16 carbon atoms enhanced thrombosis, whereas short-chain (C6-C7) saturated fatty acids produced virtually no enhancement.
Patients with ischaemic heart disease show accelerated clotting times (Thomas et al., 1960; Mustard and Murphy, 1963) and they have been observed also to have an increased proportion (23.8%) of oleic acid (Ci8:1) in the plasma triglyceride, which could account for this difference (Billimoria, 1964) . The different results of blood clotting and clot lysis between our two groups may, therefore, be related to the significantly higher incidence of ischaemic heart disease among the South Indian as compared with the North Indian railroad sweepers and may result from the dietary differences in the groups (Malhotra 1967a, c) .
In view of the evidence supporting the importance of platelets in thrombosis, the lack of any significant difference in platelet numbers or platelet adhesiveness between our two groups was unexpected and remarkable. 
